Social relations, although basic to human nature, health and well-being, have become increasingly complicated as a result of changing population demography and technology. In this essay, we provide a historical overview of social relations, especially as they affect older people. We briefly review the evolution of theory and measurement surrounding social relations as well as early empirical evidence. We consider how social relations have changed over time as well as continuity and change regarding basic characteristics of social relations. Of special interest is the emerging influence of technology on how people maintain contact, especially the changing ways people can use technology to increase, decrease, maintain, or avoid social relations. We consider both negative and positive aspects of these new technologies and their influence on health and wellbeing. Finally, we conclude that new and emerging technologies hold great promise for the future by overcoming traditional barriers to maintaining social contact, support exchange, and information acquisition. Nevertheless, we caution that these new technologies can have the dehumanizing effect of distance thus creating the potential for insensitivity and increased negativity. In sum, we are cautiously optimistic about the promise of technology to expand, but not replace, traditional forms of social contact. Social relations are a fundamental aspect of human life. This has been advocated early in the history of social science by luminaries such as Cooley (1902) , Durkheim (1915), and Mead (1913) , and continues to be of significance today as scholars document this point both theoretically and empirically, see Antonucci, Ajrouch, & Birditt (2014) , for a review. Context also matters, in that the ways in which social relations evolve and influence well-being have been shown to vary across time and place (Ajrouch, Fuller, Akiyama & Antonucci, 2017; Fiori, Smith & Antonucci, 2007) . At the same time, technological developments are fundamentally changing the ways in which we experience social relations, and may impact health and well-being accordingly. In this invited essay, we identify the convoy model as our guiding theoretical framework for understanding continuity and change in social relations. We consider how social relations have changed over time, specifically how technological advances engender new modes of contact for older adults.
This is followed by a consideration of challenges facing the study of social relations, with particular attention to the need for theoretical and empirical assessments that take into account newly developing characteristics of our society. These include changes in the demography of the family and changes in migration patterns. We then elaborate on how new of experiencing social relations may have both positive and negative effects, thereby differentially influencing health and well-being. An important challenge to the field of social relations is to consider how to incorporate these developments into current and timely research.
The Convoy Model of Social Relations
The convoy model was developed to specify the scientific study of social relations by detailing the antecedent factors influencing social relations (personal and situational), identifying multiple dimensions of social relations, and illustrating how these factors influence health and well-being (Antonucci, 2001; Kahn & Antonucci, 1980) . Individual characteristics such as age, gender, race, and religion illustrate the personal characteristics thought to influence social relations, whereas situational characteristics such as roles, norms, organizations, and communities were identified as important external factors influencing social relations. Multiple dimensions of social relations were specified to include convoy structure, support, and satisfaction or relationship quality. The tenets of the convoy model were built on key findings in the literature showing that social relations are an important part of the health and well-being of older people in the United States and around the globe.
Structure refers to characteristics of the people in one's network such as size, composition, contact frequency, and geographic proximity. Size and composition are important in so far as larger, more diverse networks are associated with positive outcomes. Much evidence has accumulated to indicate that older people enjoy spending leisure time with friends and that these relationships are associated with positive well-being (Adams & Blieszner, 1989; Antonucci & Akiyama, 1995) . On the other hand, older people also frequently report that they would turn to family, specifically spouse and children when in need. Cantor's (1979) hierarchy of caregiving clearly designated the order of caregiving preference to be spouse/partner, child, other family, friend\neighbor, and formal caregiver.
A great deal of attention over the last century was given to the "decline of the family" as well as the decreased status of elders in our society. It was argued that older people were increasingly disrespected, alone, and isolated. Yet, classic studies challenged these notions with extensive, empirical investigations. It is now fairly well established, and convoy data continue to empirically support, that older people generally live quite close to and are in regular contact with their children (Ajrouch et al., 2017; Fiori, Antonucci & Akiyama, 2008; Shanas et al, 1968) . Not only do older people receive help, support, and contributions from their children, they also provide these same types of assistance to their children. In fact, older people often provide more than they receive (Akiyama, Antonucci, & Campbell, 1997; Webster et al., 2012; Wiemers, Seltzer, Schoen, Hotz & Bianchi, 2016) . In sum, social support structure includes various elements, all of which are included in the convoy model. Support refers to the provision and receipt of support, such as aid, affect and affirmation. Lack of social support can have a significant negative impact on health and well-being. One of the most intriguing classic findings is that the single factor most likely to prevent nursing home placement is the report by the older person that they had a confidante, someone with whom they could share their intimate feelings (Lowenthal & Haven, 1968 ; this finding has been replicated around the world, e.g. in Australia by Giles, Glonek, Luszcz, & Andrews, 2007) . Social support, and, in particular, protection from isolation and loneliness, are clearly important for the health and well-being of older people. The convoy model recognizes various support types, including instrumental and emotional support, as key predictors of health and well-being.
Satisfaction refers to one's assessment of one's social relations, sometimes referred to as adequacy or quality of relationships. It was thought that the existence of a relationship presupposed positive relationship quality and support. These assumptions were increasingly questioned as people began to note that while some families did evidence close, positive relationships, others might better be characterized as negative or ambivalent (both positive and negative) at best. Troll (1971) used the term residential propinquity to note that while many older people wanted to remain close to their family, they actually preferred not to live with them. She suggested that people recognized that it was easier to maintain positive relationships when some distance, privacy, and independence could be maintained. Family relations often include intergenerational relations. Bengtson and his colleagues expanded the family social relations literature by examining intrafamily intergenerational relations and introducing solidarity theory. According to this theory, positive features of adult child-parent ties include contact, emotional bonds, and support exchanges (Fingerman, Sechrist, & Birditt, 2013; Silverstein & Bengtson, 1997) . In addition, once Bengtson and colleagues expanded this work to investigate the possibility of negativity in intergenerational relations (Silverstein, Parrott, Angelinni, & Cook, 2000) , they found that in most families some level of conflict also existed, with younger people reporting more conflict than older people. Bengtson attributed this to differences in intergenerational stake, which referred to the fact that older people were more invested in family links to ensure their legacy, whereas younger people sought to establish independence and create their own legacy (Bengtson & Kuypers, 1971) . Empirical evidence has accumulated supporting both these theoretical perspectives (Suitor, Sechrist, Gilligan, & Pillemer, 2011 ).
The convoy model ensures attention to the complexity of relationships quality.
Over the years, evidence has accumulated in support of the convoy model (Antonucci, 2001; Ajrouch et al., 2017) . Fortunately, the model is designed to incorporate the study of newly emerging developments that might influence social relations. Technological advances, especially with regard to communication technology and social media, offer new ways for enabling older adults to establish social connectedness with family and friends Delello & McWhorter, 2017; Leist, 2013) . Technology can also provide pathways for support in managing health conditions among older adults and those who provide care (Czaja, 2017) . Though, as the convoy model posits, use and benefits of technology likely vary according to personal and situational characteristics, and will influence health in unique ways.
Incorporating Technological Developments Into the Study of Social Relations
The nature of social interaction has changed as technological advances have provided new methods of contact. Consider the evolution from in-person contact and letter writing to the telegraph and telephone and, most recently, to ever more individualized and electronic forms of contact such as cell phones, video calls (e.g., Skype, FaceTime), and social media (e.g., Facebook). We know very little about how different forms of communication influence social relations, health, and well-being.
To address the observation that social relations are now experienced in new ways because of technological developments, we recently analyzed a measure of contact frequency that distinguished in-person contact from telephone and electronic contact using the longitudinal Survey of Social Relations (Antonucci, Birditt & Webster, 2010) . See Table 1 for a description of participant characteristics. We then examined the degree to which positive and negative relationship quality measured at Time 1, predicted adults' frequency and use of different forms of communication 10 years later with members of their convoy, namely parents, spouse, child, and friend. We briefly report on our findings in the following paragraphs. For those who might doubt their use, we should note that older adults are increasingly using social media. While over 90% of young people are online and have cell phones, over half of adults age 65 and over are online and 78% own a cell phone (Anderson, 2015; Zickuhr & Madden, 2012) .
Considering different contact modes, as expected, in-person contact was most frequent with spouse (see Table 2 ). Electronic communication was lowest with parents. Interestingly, telephone use was consistent across all relationships.
In many cases, links between relationship quality and contact differed between younger and older adults, depending on the mode of contact. Among older respondents, in-person contact frequency with fathers with whom respondents had a highly negative relationship was much lower than among those with a lower negative relationship quality (see Figure 1 ; all graphs plotted at 1 SD above and below the mean for relationship quality and age). On the other hand, there was little difference among younger respondents' contact frequency across levels of negative relationship quality with father.
There was also an age × relationship quality effect on telephone contact with spouse indicating little difference among younger people, but older people with low spousal positive relationship quality reporting significantly less telephone contact with their spouse than those with a high spousal positive relationship quality (Figure 2 ). The findings with respect to negative relationship quality were somewhat but not completely parallel. Level of negativity in the relationship did not influence frequency of telephone contact with friends among older people but, interestingly, more negativity in the relationship was associated with more telephone contact with friends among younger people (Figure 3) .
Finally, we examined the use of electronic forms of communication such as video chat, Skype, text, Facebook, and email. There were no effects of positive relationship quality across any of these forms of communication, although older people were less likely to use them than younger people. This age effect was also evident for negative relationship quality. Older people with high negativity in their relationship with their child were significantly less likely to communicate with them electronically than those with low negativity in their child relationship (Figure 4 ). On the other hand, once again there were no differences in electronic communications among young people regardless of the negativity of their relationship with child. In sum, these findings show how new ways of experiencing social relations vary by age and relationship type. These findings do suggest some age differences but perhaps most importantly highlight the role of relationship quality to mode of communication. New ways of engaging in social relations are not evenly experienced across generations, and hence point to new areas for investigating how social relations influence well-being. Next, we present the ways in which new contact forms via technological developments inform the scientific study of social relations in the context of demographic shifts and health.
Population Demographic Shifts
Many technological advances have occurred within the context of broader demographic changes, including shifts in mortality, fertility, mobility, and marital patterns (Bianchi, 2014) . Longer life spans provide older adults with more opportunities to build relationships with younger generations. Increased mobility and migration have led to less geographically proximate family networks, posing potential barriers to support exchanges and contact. Changes in marital patterns have resulted in increasing heterogeneity of family structures. Thus, older adults today are embedded within diverse and complex family structures that shape the type and quality of their social ties. It is important to consider these new aging family forms and functions when evaluating the role of technology in the establishment and maintenance of these social ties, and how the social needs of older adults are being met through technological advances in communication. We next discuss how these demographic shifts influence patterns of intergenerational and romantic relationships, the adaptation of immigrants, and the implications that technology has for these patterns.
Intergenerational Relations
Families are changing such that intergenerational ties, especially those across more than two generations, are becoming increasingly salient (Antonucci, Jackson, & Biggs, 2007; Bengtson, 2001; Swartz, 2009) . Although older adults are less likely to adopt new technologies, they may be motivated to do so by intergenerational ties, e.g., to learn to use a smartphone or social media in order to maintain contact with children and grandchildren. A recent cross-national study demonstrated that countries with a higher prevalence of mobile phone subscriptions also had higher levels of maternal contact by adult children, particularly daughters (Gubernskaya & Treas, 2016) . Technology has the unique potential to influence grandparent-grandchild relationships due to younger generations' faster adoption of new technologies. Although in-person communication continues to be the most frequent type of contact for grandparents, mobile phones, texting, and email are becoming increasingly popular as a means of staying in touch with grandchildren (Hurme, Westerback, & Quadrello, 2010; Quadrello et al., 2005) . Given the increased mobility of families and the inverse relationship between geographic proximity and in-person contact, newer communication technologies provide a means by which grandparents can overcome barriers of distance to maintain meaningful ties with younger generations.
Increased levels of intergenerational contact via multiple media platforms, including texting and social networking sites, can have both positive and negative implications for the quality of relationships. Increased contact between older and younger generations could foster feelings of solidarity and closeness, leading to more positive evaluations of the relationship. On the other hand, higher levels of telephone and electronic contact could also promote more negative interactions and exchanges, especially when compared to in-person contact which may mute negativity because of the ability to perceive real-time reactions. Similarly, more technologically proficient individuals may feel frustrated with friends or relatives who struggle to communicate with newer technologies, eroding the quality of their relationship. More research is needed to identify the positive and negative implications of contact via newer technologies for intergenerational relationships, especially given the generational disparities in technology use (Fingerman & Birditt, 2011) .
Immigrant Aging
New and varied ways to communicate across geographic distances have created a world of possibilities for immigrants. The advent of communication technologies such as Skype, WhatsApp, Viber, and FaceTime (among others), has made the ability to connect with close others who are geographically distant almost effortless. Moreover, smart phones are revolutionizing communication patterns, no longer restricting the ability to connect by having to be at a particular place. New technologies now facilitate connections between individuals wherever they are instead of individuals in specific locations. For older immigrants, these ways of having social relations may be a double-edged sword, as they facilitate relationships with those left behind, but may also make interactions in the host country more segregated. On the other hand, the Internet may simply serve as a buffer, much as ethnic enclaves do, facilitating adaptation and integration to the host society. We review recent findings in the following paragraphs.
Technology can be an outlet for immigrants who are socially isolated. For instance, among older immigrants from the former Soviet Union to Israel, social media became a resource that both reunited families and old friends living in various parts of the world, as well as helped to create new relationships (Khvorostianov, Elias, & Nimrod, 2012) . This way of practicing social relations overcame major problems encountered by elderly immigrants-that of loneliness and social isolation. Khvorostianov and colleagues illustrate that such connections served as a source of joy and empowerment, facilitating transnational connections created through the Internet, ultimately supporting social integration. Similar trends have been identified among older Chinese immigrants living in New Zealand (Zhang, 2016) .
For immigrants who leave their homeland at a young age, using information and communication technology (ICT) can, in fact, strengthen adaptation in the host country as one grows older. Hunter (2015) found that migrant workers from Africa living in France opted to remain in the host society after retirement given the ease with which they could connect with family back home as well as remain connected to attachments in France that were reinforced through smart phone technology. Evidence is accumulating to suggest that older immigrants' social relations facilitated through ICT leads to stronger identities, and empowerment, overall enhancing quality of life. Yet, research of this sort is sparse, and generally occurs with small, nonrepresentative samples. The potential advantages and challenges that arise for immigrants through these new types of social relations is an area in need of further study.
Marital Patterns
A population trend that has widespread implications for how older adults use technology is the heterogeneity of marital statuses, including "gray divorce" (i.e., divorce after the age of 50; Brown & Lin, 2013) and never married older adults (Cooney & Dunne, 2001) . The misconception that older singles are not interested in finding and maintaining romantic relationships is countered by increasing numbers of later life daters (Brown & Shinohara, 2013) . The role that the Internet and social media play in establishing new romantic relationships presents a promising opportunity for research on how older adults use technology.
Although growing numbers of older adults turn to the Internet, including social media and dating websites, to find romantic partners, a surprising lack of attention has been paid regarding older adults' use of technology to establish romantic connections. Online dating has become a popular means of finding romantic partners for people of all ages, including older adults. Some studies suggest that middle-aged and older adults may, in fact, be more likely than younger adults to use the Internet to meet potential partners (Stephure, Boon, Mackinnon, & Deveau, 2009; Valkenburg & Peter, 2007) . One advantage of online dating is that individuals' partner preferences can be tailored and expectations can be explicitly stated. Older adults have been found to capitalize on this feature through the content of their online personal ads (Alterovitz & Mendelsohn, 2009; Davis & Fingerman, 2016; Wada, Mortenson, & Hurd Clarke, 2016) .
In response to older adults' adoption of the Internet in finding romantic partners, dating websites have made a more concerted effort to target this population. Popular dating websites boast large bases of older subscribers, whereas others are solely dedicated to serving adults aged 50 and older (e.g. OurTime.com). This is one example of how older adults are not simply consumers of new technology, but also influence the creation of new technology aimed to meet their social needs. Future research should consider the evolving bi-directionality of technology use by older individuals and their resulting influence on the development of new technology. Next, we consider how technology may impact social relations in the context of health.
Social Relations and Health
New technologies have been found to directly influence health due to the possibilities they generate to better connect with others. There is concern that the latest forms of contact and communication threaten community in the U.S. (Althaus & Tewksbury, 2000) ; yet, it appears that using the Internet is associated with higher levels of perceived support among older adults (Cody et al., 1999) and lower levels of isolation and loneliness (Cotten, Anderson & McCullough, 2013) . Further, older adults are often motivated to use new technologies so that they may connect with others (Sims, Reed, & Carr, 2016) . In sum, opportunities to enhance social relations through new technologies may initiate new ways to think about how social relations influence health and well-being.
New ways to create and sustain social relations may represent viable alternative sources for developing a sense of community in situations where mobility is limited or restricted. Research indicates that technological developments greatly expand communication options for older adults with mobility limitations, resulting in positive effects for well-being (Jaeger & Xie, 2009; Sims et al., 2016 ). Yet, the effects of communication technology are not necessarily always direct. For instance, Elliot and colleagues (2014) found that ill-health was a considerably weaker predictor of depressive symptoms for high ICT users than for non/ limited users, but there was no direct effect of ICT on depressive symptoms. Furthermore, limitations in activities of daily living were a stronger predictor of depressive symptoms for high ICT users. Hence, the benefits of ICT for health are still not clear. Yet, the benefit of ICT-mediated social relations for health and well-being suggests multiple avenues to pursue for social support interventions that may address the challenges that older adults face with the onset of chronic illness. Technological innovations have also spawned various new forms of telehealth communications and treatment as well as social support interventions for their caregivers. We present examples of these potential opportunities next.
Social Support, Intervention, and Technology
Innovative uses of technology have been applied to create social support interventions that maximize good health and well-being. Use of the Internet has opened new avenues for enhancing social support for older adults, especially to address the threat of social isolation and loneliness. One such intervention is the Personal Reminder Information and Social Management (PRISM) system . According to Czaja and colleagues, PRISM is a software application designed to support connectivity and resource access among older adults. In a randomized control trial, they showed that access to technology applications, especially email, Internet and games, facilitated social engagement, and provided an effective means of promoting social interactions and connections. Likewise, Delello and McWhorter (2017) showed in a mixedmethod study among older adults living in a retirement community that iPads can be used to facilitate closer family relationships and greater overall connection to wider society. Moreover, both studies challenge myths that older adults avoid new technology. Instead, older adults can and will learn new skills to use technology successfully, even if they have never been exposed to it before.
Beyond the issue of social isolation, new communication technology creates unique ways for those with chronic disease to receive support that helps older adults meet the demands of managing illness. One promising mode involves interactive voice response technology (IVR). IVR provides an opportunity to use technology to schedule automated telephone assessment and self-care support calls (Heisler & Piette, 2005) . In the case of diabetes, Heilser and Piette used IVR to facilitate connections between peers with the same disease. Findings showed that the technology facilitates an opportunity for reciprocity, where each peer receives and as well as provides support. Moreover, the support experience appears to generate increased selfefficacy, ultimately contributing to better management of diabetes. The IVR technology has also been extended to create the notion of CarePartners as a means to address the health and well-being of informal caregivers (Piette et al., 2015) . Piette and colleagues conducted a randomized trial of mobile health support for heart failure patients and their informal caregivers. A CarePartner was identified by measuring the elements of closeness, support type, and quality of key individuals identified by the patient. That person then became the caregiver. The identified caregiver received weekly emails about their loved one's status and suggestions for how to support self-management. In sum, the provision of informal support was facilitated by IVR and Internet technology. Technological innovations suggest several potential opportunities to leverage the benefits of social support for health and well-being.
Summary and Conclusion
New forms of communication have created unique challenges for understanding relationships. Electronic communication, such as Facebook, instant messaging, Snapchat, Skype, FaceTime, and have all created new opportunities to maintain contacts with close others. Cell phones and email have fundamentally changed how and how often people communicate. The reduced cost of these forms of contact has resulted in almost universal adaptation of some, if not all, of these tools of communication to maintain contact with friends and family. However, we know very little about the effect of these new forms of communication. On the plus side, increased communication can lead to less likelihood of isolation, with easy opportunity to share good news, seek advice about problems, manage health conditions, and generally enjoy exchanges with people we love (Czaja, 2017; Delello & McWhorter, 2017; Leist, 2013) . But is there a minus side? It is also possible that people are losing the art of face-to-face contact, that people are more negative in less personal forms of communication, witness the rise in cyberbullying, because they do not see another's reactions. Although it is recognized that these public forms of communication can be hurtful, little is currently being done to restrict such negativity. These are challenges that clearly must be addressed. Incorporating new ways of having social relations into theory, recognizing that the use and benefits of technology likely vary according to personal and situational characteristics, and that these new social relations will influence health in unique ways represent important future directions. The convoy model provides a helpful framework for thinking about the ways in which new technologies create new forms of social relations. It is quite clear that the advent and evolution of new communication technologies provide exciting and promising new directions for how we develop, use, and experience social relations.
